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EIA 1997 RECS and Energy Outlook

US residential energy use appears to be
increasing for the first time since 1970



Building America is a residential systems 
research test bed sponsored* by the US 
Department of Energy

What is Building America? 

* All building construction and material costs
are provided  by industry partners



Building America R&D Goals

• Support upstream system 
engineering research required to 
achieve 40%-70% energy savings 
using production building 
techniques

• Integrate onsite electric power and 
heat recovery systems

• Transfer energy system innovations 
to community-scale developments



Near Term

Mid Term

Long Term

Base

0.00

50.00

100.00

150.00

200.00

250.00

Baseline 40% Reduction 50% Reduction 70% Reduction

S
ou

rc
e 

E
ne

rg
y 

 m
B

tu
/H

ou
se

ho
ld

Other/Plug
PC
Dishwasher
Cooking
TV
Freezer
Refrigerator
Washer
Dryer
Lighting
Water Heating
Air Handler
Space Cooling
Space Heating

Building America Energy Efficiency Targets



Building America Onsite Energy Supply Target



Stick Built 62%

HUD Code 17.5%

Multifamily 16.6%

Modular 2.1%

Precut & Panelized 1.8%

Total Number of New Houses = 1,984,000
Sources: http://www.census.gov/pub/const/mhs/shipment.txt

http://www.census.gov/prod/www/abs/c25.html

The bad news:
The US homebuilding industry includes a large number

of contractors and suppliers
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The US homebuilding industry invests 0.25% of sales in 
research compared to $3.8% for all market sectors
(Business Week R&D Scoreboard, June 28, 1993)



NAHB, Housing Economics, 
June, 1990, p. 6

0

10

20

30

40

50

60

70

80

90

100

% 0f Total Builders % of Total House Sales

Pe
r C

en
t

1-24
Houses/Year
25+ Houses/Year

Builder Volume

The good news:
The  “80/20” rule applies to US Homebuilding:

25% of builders account for 87% of homes
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9.8% 10.5% 10.7% 10.9% 10.4%

12.6%

15.8%
17.7%

18.8%

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

Top 10 Builder Share of New Homes Sold

Consolidation Within Homebuilding 
Has Intensified

Note: Excludes homes built under contract.
Sources: Professional Builder Magazine and US Department of Commerce.



Retail Distribution of Building and Home 
Improvement Products Is Highly Concentrated

Retail-Oriented Distributors

Contractor-Oriented Distributors

Specialty Distributors

Top 5
64%

Others
3%

Top 5
7%

Others
15%

Top 5
6%

Others
5%

Percent of Sales of Top 100 
Residential Distributors

Source: Chain Store Guide: Home Center Operators 
and Hardware Chains, 2002.



Team Members Include:

• Lead Builders
• Material Suppliers
• Designers
• Developers
• Utilities
• Manufacturers

Technology Centers

DOE Building America 
Research (www.buildingamerica.gov)

Industry
Teams

Building America’s Industry Teams



Test Houses

Community-scale
Housing

Production Housing

Test

Design

Build

Re-design

Cost and Performance Trade-offs
Accelerate  Development of
Integrated Systems

Systems Engineering Approach



Inputs and outputs from system engineering process 



Transition of innovative systems 
from niche markets into broad 
markets requires  “bomb proof” 
integration 

Key Challenge for Residential 
Building Innovations



Stages of system development 



Standard
Practice
Builders

Best Practice
Builders

Lead BuildersEarly
Adopters

Early Adopter
5%

Lead Builder
15%

Best Practice
30%

Std. Practice
50%

Types of residential technology adopters 



Technology adopter support needs



Broad Market Benefits

Systems Engineering R&D

Performance Levels
Energy Star “Plus”

Zero Energy

Housing Type
Manufactured
Modular
Single Family
Multi-Family

Innovative System 
Options

Technology Drivers
Early Adopters
Industry Leaders
Best Practice
Standard Practice

Climate Drivers
Hot/Humid

Cool/Dry

Building Science and
Systems Knowledge

Building America Research Targets

Research Results
Handbooks

Technical Papers

Test & Analysis
QC Tools

Performance 
Evaluations





Annual Indoor Lighting Use Estimates
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How much energy is saved?:
Building America Research Benchmark house definition



End-Use kWh therms kWh therms kWh therms kWh therms
Space Heating 7986 0 11286 0 11286 0 4397 0
Space Cooling 2061 0 2432 0 2432 0 902 0
DHW 4837 0 4838 0 4838 0 1351 0
Lighting 3110 3110 3110 1204
Appliances + Plug 7646 0 7646 0 7646 0 7436 0
OA Ventilation 202 400 400 400
Total Usage 25842 0 29712 0 29712 0 15690 0

Site Generation 0 0 0 0 0 0 7402 0
Net Energy Use 25842 0 29712 0 29712 0 8289 0

Annual Site Energy
Region Standard Builder StandardBA Benchmark BA Prototype

How much energy is saved?:
Site energy analysis



Benchmark Region Builder Proto BA Reg Bldr BA Reg Bldr
End-Use MBTU/yr MBTU/yr MBTU/yr MBTU/yr Base Base Base Base Base Base
Space Heating 82 116 116 45 45% 61% 61% 14% 23% 23%
Space Cooling 21 25 25 9 56% 63% 63% 4% 5% 5%
DHW 50 50 50 14 72% 72% 72% 13% 12% 12%
Lighting 32 32 32 12 61% 61% 61% 7% 6% 6%
Appliances + Plug 78 78 78 76 3% 3% 3% 1% 1% 1%
OA Ventilation 2 4 4 4 -98% 0% 0% -1% 0% 0%
Total Usage 265 304 304 161 39% 47% 47% 39% 47% 47%

Site Generation 0 0 0 -76 29% 25% 25%
Net Energy Use 265 304 304 85 68% 72% 72% 68% 72% 72%

Percent of End-Use Percent of Total
Source Energy Savings

Estimated Annual Source Energy

How much energy is saved?:
Source energy analysis



Residential Systems Optimization Studies (NREL 2003) 



Results of detailed parametric evaluation to determine most cost effective
system combinations (NREL 2003)
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Current Residential Energy Use
(Source Energy- Average New House - EIA 1998 Energy Outlook Calculator) 



Duct Sealing Systems

Insulation and 
air-barrier Sealed plenum space

Modified truss

Finished ceiling

Duct Plenum Trusses



Foundation Insulation Systems



Drainage Planes/Window Sealing



Cost/benefit trade-offs improve 
whole building performance without 
increasing overall cost

•Reduced utility bills

•Reduced warranty and callback 
issues

•Accelerated adoption of new technologies
•Healthy, comfortable homes

Building America Research Results
Over 20,000 homes have participated in Building 

America research projects



www.buildingamerica.gov



Zone 1
9%

Zone 2
26%

Zone 3
16%

Zone 4
36%

Zone 5
13%

EIA 1997 RECS
Average 94,95,96 New Construction

“Sunbelt” Dominates  Housing Starts



Zone 1
11%

Zone 2
36%

Zone 3
15%

Zone 4
26%

Zone 5
12%

Coldest zones (1&2) account for 47% of energy growth, Warmest Zones (4&5) account for 38% of energy growth

EIA 1997 RECS
Average 94,95,96 New Construction
Site energy

“Rustbelt” Shares Growth in 
Residential  Energy Use



Future Residential Energy Use
(Source Energy)
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